A PROBLEM fundamental in research on human cancer is the question whether there are causative factors common to cancers of different sites, and, if so, to what extent. It would speak in favour of the existence of such factors if it were possible to demonstrate an increased tendency to cancer among male relatives of women with cancers of specifically female type.
divergence of results, which may appear bewildering to the student of cancer interested in the problem but unfamiliar with genetics. Furthermore, it is sometimes forgotten that the difficulties encountered in this field are not only genetical but also clinical and sociological, so that conclusions reached by geneticists in apparent safety may become endangered through progress in clinical technique and sociology. Even quite extensive work has sometimes resulted only in this knowledge, and consequently in the obligation to pass it on. For these various reasons a synthesis of some recent publications on the heredity of human cancers will be attempted here.
In 1942 the University Institute for Human Genetics and the Danish Cancer Registry, both in Copenhagen, entered into collaboration to examine the extent to which some types of human cancer were inherited, thus exploiting the unusual opportunity afforded by a small population under registration for the disease in question, uniform and well-suited for the purpose, both mentally, socially and racially, all members having equal access to first-class medical facilities.
The publication of the results from these studies was followed by contributions from other authors, in some cases of a critical character, and the whole complex of monographs and articles will briefly be reviewed here.
The choice of cancer types for the investigation will serve to illustrate the character of the task, and the difficulties in evaluating results. It is vital that the cancer chosen is accessible to the establishment of a diagnosis with some certainty, not so much with regard to propositi themselves as with a view to their relatives, the diagnoses of whose cancers have often been made years ago and under less favourable conditions-a factor far too often overlooked in studies of this kind. Consequently, the abdomen and the lung were out of the question as sites for the investigations planned.
Prognosis is also of importance. Cancer of the skin is unsuited, because the easy treatment and favourable prognosis leave the patient and his relatives So even a pronounced familial occurrence of oesophageal cancer might be due to the inheritance of the mental qualities of habitual drinking, which habit, directly or indirectly, is associated with the development of oesophageal cancers.
Rectal cancer was deemed unsuited for investigation because of the difficulty in excluding the influence of inheritable intestinal polyposis on the development of cancers in this site.
Thus mammary cancer (Jacobsen, 1946), leukaemia (Videbaek, 1947) and the uterine cancers of cervix and corpus (Br0bech, 1949) were chosen for the investigation. It was an advantage that all these affections have an early age of onset, but it had to be realized that the differential diagnosis of the latter three diseases will often be less firmly established for relatives than for propositi themselves.
The 
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On this basis it was possible to compute the number of cancers expected in each group of relatives with full allowance for the variation in age distribution.
For relatives to control persons, Busk (1948) computed that Jacobsen (1946) had succeeded in finding only 81, or 29 per cent, out of 278 cancer cases expected among siblings and parents, and parents' siblings and parents. Videbsek (1947) , benefiting from Jacobsen's experience, found 218 out of 300, or 73 per cent, presumably because he systematically interviewed more than one person in each family. For parents and siblings, however, Videbaek's figures for normal families show good correspondence with the expected values, and consequently we shall limit ourselves to such conclusions as can be drawn from the findings among siblings and parents of patients, termed "close relatives," since there seems to be justification for accepting the "yardstick" as practically valid for these categories.
Mammary Cancer. From Jacobsen's (1946) review of previous studies it appears that results interpreted as positive with regard to inheritance of mammary cancer date as far back as one century, but even in the last two decades authors of reputation (Stocks and Karn, 1933; Passey, 1942; Hanhart, 1943) find no evidence that a history of cancer in relatives increases the risk of cancer to any measurable extent.
An important reason for doubting the positive results was the discussion about the validity of control materials as an expression of the full number of cancers occurring among relatives of normal persons. However, by Busk's (1948) computations on Jacobsen's (1946) results it has been demonstrated that close relatives of patients with mammary cancer show a significantly increased number of cancer cases. This result is beyond doubt, since all the cases among close relatives have been confirmed through hospital case records or death certificates, and since the control figures for breast cancer itself have been computed from real incidence figures, which, as will be seen later, make a severer test that mortality figures.
It will appear from Table I that there is not only an increase in the incidence of mammary cancer among the female relatives of the patients, but also a significant increase in the incidence of cancers at other sites among mothers, while sisters show a tendency in the same direction. Male relatives also display a significant increase of cancers.
Thus Jacobsen's (1946) two main theses, (1) on the increased incidence of mammary cancer, and (2) on the increased incidence of other cancers among the relatives of breast cancer patients, have been borne out by his first critics, but further evidence on the subject has been brought forward by Smithers (1948) , and by Penrose, Mackenzie and Karn (1948b) .
Smithers (1948) reported on 459 family histories of patients suffering from breast cancer. The histories had been taken at the time of the patients' first visit to hospital, and had at the time of publication not yet been supplemented by later questions to propositae or relatives. Apparently the material was not collected by the same investigator, but Smithers, who does not overestimate the value of his material, rightly thinks it worthy of notice that the figures show an unduly high incidence of cancer of the breast, and not of other cancers.
Some part of Smithers ' (1948) material is included in the figures given by Penrose et al. (1948a) , of which those for close relatives are quoted in Table I . Videbaek's (1947) results pointing in this direction are due to the imperfect information from old propositi about their relatives, often dead for many years, which makes it more difficult to demonstrate a taint in the pedigree of older propositi. Penrose et at. (1948b) and Smithers (1948) , who find a slightly higher average age for their propositi with familial taint, explain that patients under observation in the younger age groups are not likely to have many sisters old enough to have developed the disease. Either way, anticipation or the opposite seems easily ascribable to technical sources of error.
Uterine Cancers. Recently, Br0bech (1949) has published a comparative study of tlhe uterine cancers of cervix and body, comprising respectively 200 and 90 patients with siblings and parents and their parents' siblings and parents. Comparisons are made with the cancer incidence in 200 control families, 112 of which have been selected from Videbsek's (1947) control families, and besides, the expected cancer incidence among the various groups of relatives is computed according to Busk's (1948) method. Br0bech's (1949) control families show the expected values for cancer cases among close relatives, so that comparisons for these groups seem as reliable as can be, but even so the views given with regard to the value of questioning about relatives more remote than parents and siblings apply also to Br0bech's material.
Cervical cancer.
It is seen from likely that the increased incidence of cervical cancers would be ascribable to exogenous factors, since sisters are more likely to have the same sexual behaviour than mothers and daughters. When Br0bech considers the possibility that the combined increase of cervical and oesophageal cancer might be conditioned by a tendency to cancers of sq,uamous epithelium, it should be stressed that extrinsic factors are almost bound to affect this epithelium. Furthermore there might be an explanation in the fact that both these types of cancer are commonest in the lower social classes.
Cancer of the body of the uterus.
Owing to the rarer occurrence of this type of cancer Br0bech's material comprises only 90 patients. Still, mothers and sisters of patients both display a significant increase, but for fathers and brothers there is only an insignificant tendency to increased cancer incidence.
Leukaernmia and cancer.
Videbsek, whose monograph followed Jacobsen's, worked out his own material of normal families, improving the technique used by the latter. It appears from Busk's calculations that there is a significantly increased incidence of cancer among fathers and sisters of leukaemia patients.
Naturally, the question arises whether this involves an increase in cancer caused by inheritance, although the possibility may be doubted, because the taint is unevenly distributed, compared to Jacobsen's findings or Br0bech's for cancer of the uterine body. DISCUSSION. It is a point of general agreement among recent authors that mammary cancer is familially transmitted. The latest English authors, Penrose et al. (1948a, b) and Smithers (1948) , following Wassink (1935) and Jacobsen (1946) in accepting the inheritance of this type of cancer, have finally justified the large number of earlier records of families with several cases of mammary cancer. But here ends uniformity, and a very important divergence appears on the issue whether cancers of other sites are increased in frequency among relatives of patients with carcinoma of the breast.
In 1935 Wassink reported on such an increase in frequency for relatives of breast cancer patients in comparison with relatives of patients with uterine cancer. Jacobsen found an increased tendency to cancer of other sites among relatives to breast cancer patients, significant for three of the four categories of close relatives, but Penrose et al. and Smithers found no increased occurrence.
In estimating results it should be remembered that we are dealing with figures not only suffering from the ordinary inaccuracy of biology but based on clinical investigations, the results of which have sometimes been reflected through the memory of relations to patients.
A second qualification to be borne in mind is that, in comparing the incidence found among relatives of patients with the mortality figures of the general population, we cannot be quite certain of that uniformity between the groups compared which forms the fundamental basis of statistical comparison. It is true that without knowing the computed values both Videbaek (1947) Thus, when Videbaek finds a significantly increased incidence of cancers among fathers and sisters to leukaemia patients, and some tendency in the same direction for mothers and brothers, it seems to support Jacobsen's results. But the support is weakened when Br0bech finds a similar tendency for all close relatives of cases of both cervical and uterine body cancer, and the question arises whether the tendency demonstrated is not due to differences in the memories of the families concerned, so that discussion should be basel only on differences that are statistically significant. The fact that Wassink found a far lower incidence among relatives of uterine cancer cases than in the families of patients with breast cancer seems to point in this direction.
Thirdly, it is obvious that in abandoning the material of relatives remoter than siblings and parents of patients-and this we must do-we destroy our only possibility of estimating the path of inheritance and at the same time our means for excluding the effect of "false inheritance," i.e. of environmental factors in the home or social level of the closer family. The importance hereof will be evident from the following.
For sisters to patients with cervical cancer and for their fathers there was a significant increase of uterine and oesophageal cancer respectively, but neither mothers nor brothers were affected to any degree of statistical significance, and both types of cancer are known to vary in frequency with social conditions. If we assume that, in spite of all precautions, Br0bech's (1949) propositae were of a lower social class than his control persons, this might account for the increase in both cases. It is difficult to avoid this hypothesis when Videbsek (1947, p. 26) mentions that he had to choose such contrctl persons as could be made to take an interest in the work, and found them in the University staff and among his own acquaintances, and when it is remembered that Br0bech took over from Videbeek 112 out of 200 families, and from Br0bech's own statement it is clear that his patients with cervical cancer were poorer than the average population.
Also, the difference between cancer frequency among relatives of the uterine body and cervical cancers may, of course, be apparent only, but since there is other evidence that, in the population concerned, cervical cancer is far more dependent on social factors than cancer of the body, it is justifiable to belheve that the more even taint among the female relatives by the latter disease is more likely to express a genuine taint of hereditary character than the isolated highly significant increase for sisters of cervical cancer patients.
Thus it is evident that when the frequency of cancer of a certain site varies between the social classes we shall find it difficult to demonstrate a possible hereditary tendency, which, after all, may be the reason why the individual develops a cancer as a response to the carcinogenic factors of his social setting. In future it should be demanded in genetical studies that full attention is paid to the influence of environmental factors and social conditions of propositi. As to procedure, there is no doubt that the English workers have chosen a more correct way than the Danish in comparing their findings with mortality figures from the period in which occurred the deaths of the relatives concerned even as far back as in the past century. On the other hand, the Danish computations were based on modern figures, which give a more cautious comparison because breast cancer has been increasing in frequency during recent decades, presumably in conjunction with the declining birth rate. Incidence figures, as used by Busk (1948) , are at a still higher level, as will be seen from Fig. 1 acquire the number of propositae necessary for our examination, but their relatives will show a larger number of cancers, especially extrinsic forms, than that expected from the average.
The principle of these deliberations demonstrates that with the information at hand it is impossible to judge the differences between the materials of Jacobsen and Penrose et al. But it is a fact that the latter have been able to demonstrate an increased frequency of mammary cancer among relatives, which was not demonstrable only a few years ago, by finding more cases among relatives than the earlier investigators. Assuming the correctness of all the statements concerned, it is only natural to expect a confirmation of Wassink's and Jacobsen's results. 483 Meanwhile it will not be superfluous to stress the necessity that genetical investigations in cancer pay as full attention to differences in social distribution as to differences in age incidence. But difficulties in tracing relatives with tumours make cancer registration a fundamental basis to such investigations. While therapy makes progress, computations based on mortality statistics will become increasingly dangerous as a substitute for controls, and probably modern death certificates are already less reliable than Wassink's in 1935, so that his method of comparison of cancers of different sites may still be useful.
Further investigations with a view to testing the theory of combined inheritance of cancers of different sites will still be of interest, even if they have to be carried out on a type of cancer influenced by hormones like mammary cancer. Also Br0bech's observations on cancer of the uterine body are a stimulus to further studies, although subject to the same qualification. Studies of cancer in twins may be of value, too, especially if they could be carried out with the same efficiency as recent American twin studies on tuberculosis by Kallmann and Reisner (1943) , but on the whole the field of genetics in human cancer will necessarily be strictly limited until cancer registration, which forms the only solid base for such research, can gain ground.
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